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. By an E = d -2 expansion, the critical point for the metal-insulator transition is obtained for the orthogonal case and for the unitary case. However, for the symplectic case, the critical behaviour has not been discussed since, up to four-loop order, the renormalization group ~-function is positive [3] .
The Effective Hamiltonian for these three cases are non-compact nonlinear a-models. As for usual critical phenomena, it is useful to consider also the E = 4 -d expansion for the strong spinorbit case based on a gauge invariant matrix model. The field-theoretical model which we consider in this letter near four dimensions has already been discussed as a model which belongs to the same universal class as the Grassmannian nonlinear a model and indeed within the 1 /N expansion, the equivalence of the two models has been verified [6, 7] . The [8] with
The renormalization group ~-functions of (1) (9) since the exponent v is finite. The assumption of finiteness for the exponent v in two dimensions is also consistent with the small correction of order 8 as (7) . The conductivity vanishes at the mobility edge discontinuously in two dimensions since the exponent s is vanishing. In a magneto-resistance experiment, the spin-orbit effect has been studied [11] . It is also interesting to compare the result of (7) with the experimental observations in doped semiconductors [12] . By putting 8 = 1 in (7) we have a conductivity exponent s = 0.57. Like ordinary critical phenomena, the mean field behaviour for the conductivity may be present. In our case, we take a mean field value of v as 1/2 and the conductivity exponent s is 1 since we put d = 4 and v = 1/2 in (9) . Therefore, for the strong spin-orbit case, there appears a crossover phenomenon from the mean field behaviour with exponent s = 1 to the critical behaviour with s = 0.57 in three dimensions. Many materials are observed with exponent s = 1 [13] and there may be exists such a behaviour among these materials.
